Supplementary material S1: 
The APCD model as basis of the APC-GO

The second step relies on an adaptation called the APCL (lag) of our former APCD (detrended) model (AUTHOR; AUTHOR). The APCD delivers a trend zero vector of cohort fluctuations. The APCD is modified here to deliver a  vector of intensity and trend in gap. Based the pioneering works (Ryder 1965, Mason et al. 1973, Glenn 1976), important improvements of APC models were made in the last decade (Nielson 2015). Albeit some aspects are still debated (Luo et al. 2016), two aspects of the APC debate have clearly stabilized today. The first one is the identification of fluctuation: it is now clear that cohort fluctuations (i.e., the degree to which some cohorts did/do better than others after controlling for linear effects of age period and cohort) are (easily) identifiable with simple tools. This is the purpose of the APCD model[footnoteRef:1] (AUTHOR; AUTHOR; AUTHOR), otherwise called ZLT (zero linear trend), a recent reformulation of the Holford model (1980). From a Lexis table where yapc is a dependent variable that pertains to an individual i of age a in period p, and thus of cohort membership c, where c=p-a, APCD, one can extract:  [1:  The APCD can be downloaded as a Stata ado-file by typing “ssc install apcd” in Stata.] 

· 
a single constant 
· 
a single two-dimensional linear (=hyperplane) trend that can be arbitrarily associated with age and period, age and cohort or period and cohort, but no decomposition can be directly interpreted as causally relevant [this is the term  ]
· 
three vectors (age, period and cohort ) of fluctuations defined by zero sum and zero trend 
		(APCD)


As such, the APCD is not able to produce the solution needed, since the cohort vector expresses accelerations and decelerations of gender gaps once the general trend is suppressed. Therefore, we consider an extension by constraining the model. 
This involves the second aspect of the APC debate, which pertains to the identification of trends and is thus more complex. Due to the collinear relation a=p-c, the decomposition of age, period and cohort linear effects (the above-mentioned hyperplane) has no general solution without the implementation of a constraint (Glenn 1976). Once it is done, this arbitrary choice leads to a unique APC trend decomposition. Some conventional 1980s APC models proposed to equate the first and the last coefficients of a cohort, or to keep the period trend as zero, for instance. Once a constraint is implemented, the model is identified; however, it is impossible (or difficult) to propose a general non ad hoc justification of this choice. Strategies which are supposed to make no arbitrary choice in the constraints – for example the APC-IE intrinsic estimator (Yang et al. 2008) or the Hierarchic HAPC (Zheng et al. 2011) – actually hide such implicit arbitrary constraints. For instance, APC-IE is based on a principal component analysis to reduce the three dimensional indices a p c on a geometrically optimal two dimensional hyperplane; for multilevel strategies such as HAPC, random effects on period and cohort effects hide an implicit detrending of period and cohort (e.g., Bell and Jones 2017).  These methods are even more problematic when dealing with the effect of education over age period and cohort. Due to their general inaptitude to relevantly decompose trends, they inadequately decompose the age effect of education as a strong, steady decline in education across life span – as seniors are always older than juniors. This is obviously misleading, if not absurd.[footnoteRef:2]  [2:  See annexes and replication files of ‘Problems with APC-IE and HAPC’ in the online version of the study by AUTHOR.] 
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Supplementary material S2: 
Descriptive statistics

Table S.1. Descriptive Statistics: Means and Standard Errors of (log)Income and Number of Children by Country and Cohort
	Country
	Variable/ 
Cohort
	1935
	1940
	1945
	1950
	1955
	1960
	1965
	1970
	1975
	1980
	1985

	DE
	(log)Income
	10.75
	10.86
	10.84
	10.78
	10.75
	10.77
	10.7
	10.58
	10.32
	10.32
	10.39

	
	S.D.
	(0.51)
	(0.54)
	(0.58)
	(0.62)
	(0.6)
	(0.56)
	(0.56)
	(0.57)
	(0.61)
	(0.68)
	(1.85)

	
	Number of Children
	1.15
	1.1
	1.12
	1.15
	1.27
	1.28
	1.14
	0.98
	0.62
	0.34
	0.66

	
	S.D.
	(01.02)
	(01.06)
	(01.04)
	(01.05)
	(01.03)
	(01.05)
	(01.03)
	(01.)
	(0.88)
	(0.71)
	(0.93)

	DK
	(log)Income
	12.32
	12.46
	12.58
	12.66
	12.67
	12.67
	12.63
	12.64
	12.61
	12.55
	12.51

	
	S.D.
	(0.51)
	(0.52)
	(0.52)
	(0.54)
	(0.57)
	(0.56)
	(0.58)
	(0.58)
	(0.63)
	(0.67)
	(1.81)

	
	Number of Children
	0.34
	0.45
	0.59
	0.81
	1.13
	1.33
	1.22
	1.06
	0.8
	0.44
	0.31

	
	S.D.
	(0.65)
	(0.74)
	(0.85)
	(0.96)
	(01.03)
	(01.05)
	(01.06)
	(01.05)
	(0.97)
	(0.74)
	(0.57)

	ES
	(log)Income
	14.31
	14.45
	13.35
	12.8
	12.66
	12.4
	11.6
	11.02
	10.09
	10.16
	10.11

	
	S.D.
	(0.78)
	(0.78)
	(02.08)
	(02.28)
	(02.29)
	(02.41)
	(02.44)
	(02.13)
	(0.72)
	(0.76)
	(1.83)

	
	Number of Children
	1.79
	1.98
	1.81
	1.57
	1.47
	1.42
	1.27
	1.02
	0.63
	0.21
	1.34

	
	S.D.
	(01.03)
	(0.97)
	(01.)
	(0.98)
	(0.92)
	(0.91)
	(0.96)
	(0.93)
	(0.84)
	(0.54)
	(1.11)

	FI
	(log)Income
	11.87
	11.98
	11.7
	11.54
	11.52
	11.48
	11.31
	11.03
	10.45
	10.43
	10.33

	
	S.D.
	(0.51)
	(0.52)
	(0.81)
	(0.84)
	(0.81)
	(0.8)
	(0.81)
	(0.81)
	(0.57)
	(0.59)
	(1.89)

	
	Number of Children
	0.93
	1.11
	1.18
	1.25
	1.37
	1.45
	1.42
	1.21
	0.89
	0.56
	0.67

	
	S.D.
	(0.97)
	(01.03)
	(01.05)
	(01.07)
	(01.09)
	(01.11)
	(01.11)
	(01.11)
	(01.02)
	(0.87)
	(0.89)

	FR
	(log)Income
	11.76
	11.92
	11.69
	11.41
	11.37
	11.23
	10.99
	10.72
	10.19
	10.09
	10.08

	
	S.D.
	(0.67)
	(0.64)
	(0.88)
	(01.01)
	(0.97)
	(01.03)
	(01.03)
	(01.03)
	(0.82)
	(0.96)
	(1.80)

	
	Number of Children
	0.99
	1.14
	1.26
	1.3
	1.41
	1.48
	1.46
	1.34
	1.1
	0.75
	0.84

	
	S.D.
	(01.04)
	(01.07)
	(01.07)
	(01.07)
	(01.06)
	(01.05)
	(01.07)
	(01.09)
	(01.08)
	(01.01)
	(1.10)

	IL
	(log)Income
	10.65
	10.95
	11.13
	11.2
	11.16
	11.44
	11.57
	11.66
	11.66
	11.73
	11.79

	
	S.D.
	(0.85)
	(0.91)
	(0.94)
	(0.99)
	(01.03)
	(0.77)
	(0.69)
	(0.65)
	(0.67)
	(0.74)
	(1.80)

	
	Number of Children
	1.89
	2.04
	2.02
	2.05
	2.1
	2.16
	2.07
	1.97
	1.86
	1.85
	1.71

	
	S.D.
	(01.12)
	(01.07)
	(01.08)
	(01.05)
	(01.)
	(0.98)
	(01.03)
	(01.05)
	(01.11)
	(01.15)
	(1.53)

	IT
	(log)Income
	17.2
	17.31
	16.04
	15.04
	15.02
	14.7
	14.02
	13.07
	10.14
	10.2
	10.28

	
	S.D.
	(0.68)
	(0.68)
	(02.84)
	(03.37)
	(03.33)
	(03.58)
	(03.76)
	(03.79)
	(0.73)
	(0.81)
	(1.79)

	
	Number of Children
	1.5
	1.55
	1.53
	1.47
	1.42
	1.39
	1.24
	1.11
	0.78
	0.65
	1.42

	
	S.D.
	(0.98)
	(0.96)
	(0.94)
	(0.95)
	(0.93)
	(0.94)
	(0.98)
	(0.98)
	(0.89)
	(0.81)
	(1.11)

	LU
	(log)Income
	14.05
	14.2
	13.21
	12.53
	12.53
	12.55
	12.27
	11.78
	10.91
	11.01
	10.97

	
	S.D.
	(0.52)
	(0.54)
	(01.62)
	(01.66)
	(01.66)
	(01.71)
	(01.73)
	(01.57)
	(0.54)
	(0.55)
	(1.99)

	
	Number of Children
	1.21
	1.22
	1.16
	1.14
	1.27
	1.4
	1.37
	1.23
	1.01
	0.54
	1.26

	
	S.D.
	(01.03)
	(01.04)
	(01.01)
	(01.01)
	(01.01)
	(01.06)
	(01.06)
	(01.06)
	(01.02)
	(0.84)
	(1.17)

	NL
	(log)Income
	10.65
	10.81
	10.68
	10.68
	10.69
	10.72
	10.66
	10.6
	10.45
	10.46
	10.48

	
	S.D.
	(0.6)
	(0.56)
	(0.59)
	(0.56)
	(0.53)
	(0.52)
	(0.51)
	(0.49)
	(0.44)
	(0.48)
	(1.77)

	
	Number of Children
	1.04
	1.13
	1.08
	1.09
	1.32
	1.48
	1.45
	1.31
	1.01
	0.85
	0.85

	
	S.D.
	(1.08)
	(1.08)
	(1.06)
	(1.06)
	(1.07)
	(1.07)
	(1.08)
	(1.05)
	(1.03)
	(1.00)
	(0.35)

	NO
	(log)Income
	12.57
	12.69
	12.79
	13.09
	13.14
	13.18
	13.19
	13.18
	13.09
	12.88
	12.85

	
	S.D.
	(0.5)
	(0.55)
	(0.54)
	(0.66)
	(0.7)
	(0.69)
	(0.67)
	(0.65)
	(0.71)
	(0.84)
	(1.80)

	
	Number of Children
	1.1
	1.1
	1.17
	0.65
	1.
	1.36
	1.57
	1.5
	1.07
	0.53
	0.96

	
	S.D.
	(01.02)
	(01.05)
	(01.07)
	(0.92)
	(01.01)
	(01.05)
	(01.06)
	(01.08)
	(01.03)
	(0.81)
	(1.01)

	UK
	(log)Income
	9.47
	9.65
	9.82
	9.91
	9.93
	9.99
	9.99
	10.11
	10.19
	10.23
	10.21

	
	S.D.
	(0.73)
	(0.74)
	(0.76)
	(0.76)
	(0.77)
	(0.71)
	(0.7)
	(0.67)
	(0.6)
	(0.6)
	(1.80)

	
	Number of Children
	0.59
	0.73
	0.85
	1.03
	1.27
	1.38
	1.3
	1.17
	0.98
	0.65
	0.71

	
	S.D.
	(0.86)
	(0.93)
	(0.99)
	(01.05)
	(01.07)
	(01.07)
	(01.08)
	(01.07)
	(01.04)
	(0.92)
	(1.04)

	US
	(log)Income
	10.3
	10.41
	10.49
	10.54
	10.55
	10.63
	10.69
	10.72
	10.72
	10.74
	10.72

	
	S.D.
	(0.81)
	(0.79)
	(0.82)
	(0.84)
	(0.83)
	(0.8)
	(0.78)
	(0.74)
	(0.75)
	(0.75)
	(1.80)

	
	Number of Children
	0.85
	0.98
	1.08
	1.15
	1.26
	1.32
	1.35
	1.29
	1.12
	0.81
	0.65

	
	S.D.
	(1.00)
	(1.05)
	(1.07)
	(1.08)
	(1.09)
	(1.11)
	(1.11)
	(1.12)
	(1.10)
	(1.01)
	(0.97)


Source: LIS.


Table S.2. Descriptive statistics: Proportion of the Dichotomous Variables in the Sample by Cohort and Country
	1985
	1980
	1975
	1970
	1965
	1960
	1955
	1950
	1945
	1940
	1935
	Variable/Cohort
	Country

	0.57
	0.55
	0.54
	0.52
	0.50
	0.52
	0.53
	0.49
	0.50
	0.45
	0.49
	Female
	DE

	0.86
	0.84
	0.81
	0.83
	0.84
	0.83
	0.81
	0.77
	0.73
	0.73
	0.68
	Employed
	

	0.52
	0.61
	0.71
	0.75
	0.78
	0.81
	0.84
	0.87
	0.87
	0.87
	0.85
	Partner
	

	0.34
	0.27
	0.27
	0.26
	0.27
	0.28
	0.28
	0.22
	0.19
	0.15
	0.11
	Tertiary education
	

	0.50
	0.50
	0.50
	0.49
	0.49
	0.50
	0.49
	0.50
	0.49
	0.50
	0.50
	Female
	DK

	0.71
	0.79
	0.83
	0.83
	0.84
	0.84
	0.83
	0.80
	0.76
	0.69
	0.76
	Employed
	

	0.52
	0.61
	0.66
	0.68
	0.71
	0.72
	0.73
	0.75
	0.76
	0.76
	0.78
	Partner
	

	0.35
	0.35
	0.32
	0.29
	0.27
	0.28
	0.28
	0.25
	0.20
	0.17
	0.16
	Tertiary education
	

	0.50
	0.51
	0.51
	0.52
	0.51
	0.50
	0.49
	0.49
	0.47
	0.44
	0.46
	Female
	ES

	0.59
	0.75
	0.74
	0.70
	0.67
	0.66
	0.63
	0.59
	0.58
	0.55
	0.49
	Employed
	

	0.25
	0.45
	0.63
	0.69
	0.66
	0.75
	0.82
	0.85
	0.87
	0.87
	0.85
	Partner
	

	0.39
	0.40
	0.38
	0.32
	0.29
	0.24
	0.19
	0.14
	0.11
	0.07
	0.06
	Tertiary education
	

	0.50
	0.49
	0.50
	0.50
	0.50
	0.50
	0.50
	0.49
	0.49
	0.50
	0.49
	Female
	FI

	0.68
	0.70
	0.75
	0.78
	0.83
	0.86
	0.85
	0.84
	0.84
	0.80
	0.74
	Employed
	

	0.72
	0.75
	0.78
	0.81
	0.81
	0.81
	0.84
	0.85
	0.85
	0.84
	0.82
	Partner
	

	0.37
	0.33
	0.27
	0.19
	0.17
	0.17
	0.16
	0.15
	0.17
	0.15
	0.11
	Tertiary education
	

	0.57
	0.55
	0.53
	0.53
	0.52
	0.52
	0.51
	0.50
	0.50
	0.51
	0.51
	Female
	FR

	0.62
	0.74
	0.78
	0.79
	0.79
	0.80
	0.78
	0.78
	0.73
	0.68
	0.65
	Employed
	

	0.56
	0.69
	0.73
	0.78
	0.77
	0.79
	0.82
	0.85
	0.85
	0.85
	0.84
	Partner
	

	0.35
	0.40
	0.37
	0.28
	0.22
	0.18
	0.18
	0.17
	0.13
	0.08
	0.04
	Tertiary education
	

	0.51
	0.51
	0.52
	0.54
	0.52
	0.53
	0.53
	0.52
	0.51
	0.51
	0.51
	Female
	IL

	0.70
	0.72
	0.74
	0.74
	0.73
	0.72
	0.72
	0.73
	0.70
	0.66
	0.63
	Employed
	

	0.47
	0.61
	0.69
	0.73
	0.77
	0.80
	0.85
	0.86
	0.87
	0.86
	0.88
	Partner
	

	0.39
	0.47
	0.48
	0.40
	0.37
	0.35
	0.35
	0.35
	0.29
	0.24
	0.20
	Tertiary education
	

	0.49
	0.46
	0.50
	0.50
	0.53
	0.51
	0.53
	0.51
	0.51
	0.51
	0.52
	Female
	IT

	0.54
	0.66
	0.65
	0.68
	0.69
	0.70
	0.68
	0.63
	0.58
	0.54
	0.50
	Employed
	

	0.19
	0.28
	0.40
	0.55
	0.65
	0.73
	0.82
	0.85
	0.87
	0.87
	0.86
	Partner
	

	0.26
	0.20
	0.16
	0.14
	0.11
	0.09
	0.12
	0.09
	0.08
	0.05
	0.08
	Tertiary education
	

	0.52
	0.53
	0.52
	0.48
	0.51
	0.49
	0.52
	0.48
	0.53
	0.54
	0.49
	Female
	LU

	0.79
	0.83
	0.83
	0.83
	0.80
	0.74
	0.62
	0.61
	0.59
	0.50
	0.43
	Employed
	

	0.50
	0.71
	0.76
	0.76
	0.77
	0.76
	0.80
	0.84
	0.85
	0.83
	0.85
	Partner
	

	0.30
	0.31
	0.31
	0.23
	0.17
	0.15
	0.14
	0.12
	0.10
	0.05
	0.03
	Tertiary education
	

	0.52
	0.52
	0.53
	0.54
	0.52
	0.52
	0.50
	0.50
	0.50
	0.50
	0.53
	Female
	NL

	0.85
	0.91
	0.90
	0.87
	0.84
	0.78
	0.74
	0.66
	0.62
	0.50
	0.42
	Employed
	

	0.61
	0.77
	0.83
	0.84
	0.84
	0.85
	0.86
	0.87
	0.88
	0.88
	0.86
	Partner
	

	0.45
	0.43
	0.41
	0.33
	0.30
	0.30
	0.27
	0.22
	0.19
	0.14
	0.11
	Tertiary education
	

	0.49
	0.49
	0.49
	0.49
	0.49
	0.49
	0.49
	0.49
	0.48
	0.49
	0.48
	Female
	NO

	0.73
	0.82
	0.84
	0.84
	0.83
	0.82
	0.77
	0.83
	0.83
	0.80
	0.74
	Employed
	

	0.48
	0.66
	0.72
	0.72
	0.71
	0.73
	0.75
	0.86
	0.86
	0.87
	0.85
	Partner
	

	0.42
	0.45
	0.42
	0.37
	0.32
	0.30
	0.29
	0.24
	0.22
	0.18
	0.14
	Tertiary education
	

	0.55
	0.54
	0.53
	0.53
	0.52
	0.52
	0.52
	0.51
	0.51
	0.51
	0.50
	Female
	UK

	0.76
	0.78
	0.78
	0.77
	0.79
	0.79
	0.77
	0.74
	0.70
	0.64
	0.70
	Employed
	

	0.58
	0.66
	0.68
	0.71
	0.75
	0.76
	0.78
	0.80
	0.81
	0.79
	0.81
	Partner
	

	0.44
	0.43
	0.33
	0.23
	0.21
	0.19
	0.20
	0.16
	0.12
	0.09
	0.07
	Tertiary education
	

	0.53
	0.53
	0.53
	0.53
	0.52
	0.52
	0.51
	0.51
	0.52
	0.52
	0.51
	Female
	US

	0.72
	0.76
	0.78
	0.79
	0.80
	0.79
	0.78
	0.78
	0.76
	0.73
	0.69
	Employed
	

	0.55
	0.65
	0.69
	0.71
	0.70
	0.69
	0.72
	0.73
	0.74
	0.74
	0.76
	Partner
	

	0.40
	0.40
	0.40
	0.40
	0.38
	0.36
	0.38
	0.38
	0.32
	0.27
	0.23
	Tertiary education
	


Source: LIS.



Table S3. Descriptive statistics: Proportion of the Occupational Categories in the Sample by Cohort and Country
	Country
	Occupation/Cohort
	
	1935
	1940
	1945
	1950
	1955
	1960
	1965
	1970
	1975
	1980
	1985

	DE
	Managers
	0.10
	0.10
	0.14
	0.17
	0.19
	0.17
	0.16
	0.17
	0.16
	0.18
	0.24

	
	Professionals
	0.43
	0.50
	0.46
	0.50
	0.52
	0.55
	0.57
	0.56
	0.53
	0.52
	0.49

	
	Others
	
	0.47
	0.40
	0.39
	0.33
	0.29
	0.28
	0.26
	0.28
	0.31
	0.29
	0.28

	DK
	Managers
	0.19
	0.05
	0.03
	0.07
	0.11
	0.11
	0.10
	0.11
	0.14
	0.19
	0.20

	
	Professionals
	0.45
	0.12
	0.07
	0.17
	0.23
	0.25
	0.25
	0.24
	0.31
	0.44
	0.39

	
	Others
	
	0.36
	0.83
	0.90
	0.77
	0.65
	0.64
	0.65
	0.65
	0.55
	0.37
	0.41

	ES
	Managers
	0.07
	0.08
	0.09
	0.10
	0.12
	0.13
	0.12
	0.14
	0.14
	0.13
	0.12

	
	Professionals
	0.35
	0.34
	0.36
	0.36
	0.38
	0.40
	0.41
	0.41
	0.49
	0.51
	0.40

	
	Others
	
	0.58
	0.59
	0.55
	0.55
	0.50
	0.47
	0.47
	0.45
	0.36
	0.36
	0.48

	FI
	Managers
	0.17
	0.21
	0.24
	0.22
	0.23
	0.23
	0.23
	0.24
	0.26
	0.22
	0.20

	
	Professionals
	0.49
	0.48
	0.51
	0.53
	0.54
	0.55
	0.53
	0.49
	0.46
	0.46
	0.44

	
	Others
	
	0.35
	0.30
	0.25
	0.25
	0.23
	0.22
	0.24
	0.27
	0.28
	0.32
	0.36

	FR
	Managers
	0.09
	0.13
	0.17
	0.19
	0.17
	0.14
	0.15
	0.16
	0.18
	0.17
	0.13

	
	Professionals
	0.48
	0.48
	0.50
	0.53
	0.54
	0.57
	0.56
	0.57
	0.53
	0.52
	0.45

	
	Others
	
	0.43
	0.39
	0.33
	0.28
	0.29
	0.28
	0.29
	0.27
	0.29
	0.31
	0.42

	IL
	Managers
	0.12
	0.13
	0.15
	0.15
	0.13
	0.13
	0.14
	0.15
	0.15
	0.14
	0.11

	
	Professionals
	0.48
	0.49
	0.51
	0.52
	0.53
	0.53
	0.53
	0.52
	0.52
	0.52
	0.53

	
	Others
	
	0.40
	0.38
	0.34
	0.33
	0.35
	0.33
	0.33
	0.33
	0.33
	0.35
	0.36

	LU
	Managers
	0.03
	0.03
	0.07
	0.11
	0.12
	0.13
	0.14
	0.17
	0.21
	0.21
	0.17

	
	Professionals
	0.23
	0.17
	0.19
	0.23
	0.28
	0.37
	0.34
	0.44
	0.52
	0.51
	0.53

	
	Others
	
	0.75
	0.80
	0.75
	0.66
	0.61
	0.49
	0.52
	0.39
	0.27
	0.27
	0.30

	NL
	Managers
	0.06
	0.11
	0.13
	0.16
	0.20
	0.22
	0.24
	0.25
	0.27
	0.31
	0.29

	
	Professionals
	0.08
	0.16
	0.16
	0.23
	0.31
	0.33
	0.43
	0.43
	0.42
	0.54
	0.52

	
	Others
	
	0.86
	0.73
	0.71
	0.61
	0.49
	0.45
	0.33
	0.32
	0.31
	0.15
	0.19

	UK
	Managers
	0.19
	0.17
	0.21
	0.23
	0.24
	0.23
	0.22
	0.21
	0.23
	0.23
	0.18

	
	Professionals
	0.46
	0.40
	0.43
	0.45
	0.46
	0.49
	0.50
	0.50
	0.49
	0.48
	0.48

	
	Others
	
	0.35
	0.43
	0.35
	0.32
	0.30
	0.28
	0.28
	0.29
	0.28
	0.30
	0.34

	US
	Managers
	0.20
	0.24
	0.27
	0.28
	0.27
	0.26
	0.26
	0.26
	0.26
	0.24
	0.20

	
	Professionals
	0.42
	0.43
	0.44
	0.44
	0.45
	0.48
	0.48
	0.47
	0.47
	0.47
	0.46

	
	Others
	
	0.37
	0.33
	0.29
	0.27
	0.27
	0.27
	0.27
	0.26
	0.27
	0.29
	0.33


Source: LIS.
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